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ABSTRACT : 

PURPOSE: To provide a prescaler which shortens the delay time of a 
module 

signal for switching of the frequency division ratio of the 
prescaler . 

CONSTITUTION: A prescaler 4 is provided with a count part 11, an 
extender 

part 12, and a module control circuit 13. The count part 11 and the 
extender 

part 12 not only output plural signals obtained by dividing the 
frequency of an 

input signal fvco by different frequency division ratios but also are 
capable 

of, the 2 -modulus operation based on respective frequency division 
ratios and 

another frequency division ratios obtained by adding a prescribed 
value to 



4/1 1/05, EAST Version: 2.0. 1.4 



respective frequency division ratios. A multiplexer 23 provided in 
the 

extender part 12 selects one of plural output signals of the extender 
part 12 

based on a select signal SW1 inputted from the outside and outputs 
this signal 

as a frequency divided signal PD1. The module control circuit 13 
switches the 

modulus operation of the count part 11 and the extender part 12 in 
response to 

a module signal MD inputted from the outside based on the frequency 

divided 

signal PD1 . 
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LPF9RtfVCQ10aW#J-3it4*£t>fcS. £ 

<7>-?6, fiHBtt«»7ai^f-*-^^7ig»8iii 

tfvcoi 0**JS'Jof-x7 , ±t:jlSfiSii. ^fcA^SSi 
&tfLPF9*%Wt;&*l.4*£fc*4. Sfcfcs 

6. fifflJt©ES7, f-*-^sKy7|I]R8, VCO10 
Rlfiryxy-? 414 1 Otf>f-y rjLfcJftSSfU *A 
«^lRtfLPF9#^ftS*l4*&fc*4. 40 
[0044] *A*fe&» 1 

B3*«8HR«fHW8^f osc *aeWJ-JII»2(cffl*'t 
4. a»»ffl»2J±»fif8#fo8c *J»Jg*>4WMI:T# 

R£Sf»-4Kja8«»fcai^<*fflitTA*m# f vco 

ffp * ffiffijfcKiS7 ma}*-*-* . 

[0045] <iHHJt«»7l±H(liE«Hi#f r b ttMHI 
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1 0 

^-•sfiffli^-^^R, 0p*f-+-^*jif>'7 , 8tajirt- 

(cawv^:*Efi^DotLPF9k:{fi*"f*. 

4 . L P F 9 i4«9IMfflWD o * Tit UT«H«rtc^ 
*H*LfclW»BEfi*VTfcVCO 1 ofcStfrt-4. 
*LT. vcoiOttlUEilMWEffl^VT^«fflBic 

[0 04 6] i«i34«fl!jW»*)iBU*tfS*i.&ik 

fc J: -3 T , PI? fri imm^r f P tf)JU?!£ifc&tf ft 
fljfiRJVffl-ftU VCO 1 OOJlSM-^-f vco 14 

f r tfHHSfcU -y ? $*U> . 
[0047] H3«^Si83{4>^^^!7P'7*3*r* 
0. ry*^— 54. 7n?y&*)T}>f5RVwa 

yxmmm. #mx{4iE«oiafc5U4B«osE 

«rC*4. 4fcs #«JtPJ43EOfflR"C**)s tfJSitP 

j4^^<o^«-*tj:->T«!5srsirc*6. ryx 

^-94t4l9K««R«^f vco *A*U fflttftfi? 

f vco ojuwteftaik p i: »jajt ( p + x ) 1 x-m 

UWWflffl^PD 1 fcrn^A^y* 5S^7d 

[0048] 7*0^5 A*^y^5{47*'J^7--74<7) 
#««*PDl*7Jirr4. TQ/5A^'7^5{4^ 

1 *i!b£S*i)WWgitNT4WSM-4 i b lz£ 0 JtlSMi-f- 
f p£4j£-f4. 7°D^7A^>>y^5(4it«Sf<t?f p 

[0 04 9] X'7D'7^^y^6(47°yx^-54<?) ; & 
#MD*ry*$r-7 4teiti#*-Si*)T&4. XVO 

'7*^y^6(4ryx^--54(7)7>Jffi-^PD 1 

DSrffl^-TI). 7 , yx^-54{4LK/K7)^v ; i-^ 

fi^-M d ta^v ^zftMtt ( p + x > Tfflaaitm^ f v C 

[0050] X70«)*7^6!i^fflfltPD 
1C0A CE.COW&) MWVl'Xt-AVVYi-hb. HU 
'^) J E>'*a-;HS#MD*tB*"f*fci:t>fc:. ^ 1 7>' 
hftffc&ffjM-*. 7 , yx^-7 4(4H^;K7) ; Ei>\2. 

-/Wi^MD^a^v^r^jtPt'jf^fi^fvco t 

[005 1 ] -r^r^*>. JJEP L Ljf UHfti'V-felM If 
0SSt-f4. rn^7A*^>^54*ryx^-54«4J- 

Mim^-PD 1 *N^i8-f sfttxyn^^y^swa 

f^L-CT'J X^--54 0^ft?PD liOMV^SrAffl 



(7) 

1 1 

30!>$WiJJtD-Rtt, 
[00 52] 

[&3 ] DR=PXN+AXX 
[00 53] 

[WL4] DR=PX (N-A) + (P + X) XA 

vytmvyhWzitttfflit (p+x) x-ftfflmft* 
[ 0 0 5 4 ] H 1 iziimMttffiit x Sr 1 b LtzT U 

13 an^Sl lfcfC-fstf-?^^'* 

^■C^§^7U>y7-7D-/r (JUT, 7UyT7Q 
vrSJUteFFfcl^) 15-17, 
A-y7r 18S«;L4. FF 1 5Or-^^Dt(±0 
R0Bl4<OffiflflW**A*$*l, FF15^D-y^ 
WFCKfcHtAy 7r 1 8Sr^ttB?ie^?S^fi-f-fvc 
o tfXljZilX^Z. FF1 5»{U**?^^-Q«>ai* 20 

[0 0 5 5] FF 1 6«0f-^Sf DtJitti^ft-f-S 1 
#AA§*U ?D^^CKl3iifffeA-y7r 1 82: 
LT if SM-f- f vco tfAlftSftT^I.,. FF 1 6<7) 

aj^a^QwaiA^s^ tta»«T-^ f f commit 

#-C*"5. aj^#S2«l5£ORig||14taj*S*l. 

•tf vco C0lsVl'XftWixtiiE^t%:&. 
[ 0 0 5 6 ] F F 1 7<^-*tt?D(Ctiffleatfjfl» 
S2tfA2l£;fi, ^n-y^Sig^CKWitule^-y7r 1 30 
8 5:^tT^^iS:fi^fvco #A*§*VOv&. FF1 
70$lJ«^M(C(i^ S/*A-;UWHWf#MDC 1 **A:*J 
3*ttl>6. FF17^)^ffi^QOai^fi^S3{itf( 
IBOR|sIBl4fc:iftfj$*iTO&. t^a-yWHSHI^ 

MDC lfr'HW^UOi:^, tfrfrff-f-S SteLl^/L-i: 
& 0 , tS^'a -A^KBHt-^M DC1R V^JVCD b £ , 
itiJiti^ S 3 {iiiS^x-? F F *>atfj t ft* . 
[00 5 7]x^Xr>-^12lih^;UFFi9, 2 
0, 2 1, 2 2, v;Pf-7V7-*f2 3ai/A' 7 7r 2 4 
£flM.TV>6. h^;WFFl 9~2 2<i^M^-7h7 40 

yvxm&wx? -xis-ymx'b*) , -m-m? 

o >y ? *FC K^WA^Jff UT ffi*tt*6* 

sdEft-r&*T(:ii3B*nnTd 1 

[0 0 58] h^FF i g^r-^JS^Dfi^oai^ 

2^>ij V y h^&tt Hz 1 o^nVPX £f£o£fJ;Jjfi-f- S 4 
[00 5 9] h^FF20^f-^iffi^D{±'?-coai^ 50 
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1 2 

.«*s4a»A*s*vn*ft. h^FF2 0ttfHeaj* 

fi*S4«)Jlltt»*24Wa!U aj^m^S4 0/NV^Sr 
2o^^y loWNVP^5:^oai^fi#S 5 

[0060] h^WFF2 l^f-^S^-Dli-eoai^ 
f|-§-S5* ? A^$^-CV^ 0 h^FF6HiB5lgffi* 

ms5<nmm&2-bmL. ftftm^ssevvvxi 

2-o fry bt&mz lowNVPx^ottj^ft^s 6 
&ffifl«H t Q*»S»iMrt-6. 

[006 1] h^FF2 2c7)7-'-^^D(i'?-C0ai^ 

f|#S6^A^§ilTV^. h^FF2 2t4IMEiB* 
fi^S6«JSi«fc*2*ffl U iWJtt*S6WW.*«: 
2-o^^y 1 oWWXSrfS ^ai^fl-f S 7 

*SJ*iB^Q*»4>V^f-7 , ^^1>-2 3teaj*1-*. 
[006 2] vM-7W?1T2 3<D;Uj#f:D lfcliff 
!Sai^fi-?-S7*<A^§n, A**FD2tHi«REHl* 
fl-^-S 5a*A:*j3fvO*$. v;l/*7V?-*2 3tttiJ» 

Wl#A*$iVO*&. ^)V^V?V23\±Wm& 
S W 1 cDl^/HnS^V vc aj^ld-t S 5 JUi S 7 £ 
LT*<0{B:fJ*frPQ*»4>^»/7 7 2 4fciitfrrs. t& 
fcfc. iiffi^SWlfr'Hl^KT)^, ^H-TV? 
•9-23l4»lEaj^rti#S5i»l?UT{iS*-r6. SiiKfi 
*SWl#Ll<*^)fc&, '?>Vi-7°U? J V-2 3i±mi 

■f * 4 TfcjHUailT d 3 fc* U ^ WgSffi^T d 3 
liMEh^FF 1 9-2 2<7)a®l^r B lTd 1 iZtiMl 

x. mftnix-hh. 

[0063] A'.y7r 2 4{iv;Wf-7"U-?-9-2 3*^A 

?6RVTu77&tiVy?5lZliij)i-Z>. ty'a-A- 
©JfflllHlSSl 3{iNOR0g&2 5. 2 6Ri/OR[HSS2 7 
NOR®!82 5(iiMfe5M!Rd-tSWl£A;b 

f sfcfctt. B>neb^FF2 1 waj^JSHfcy^-^ 

Wl^Hl/^KOtl, NOR@SS2 5<7)a5^fi^li:tB 

S?ft-tSWl*>*Lb^U^i:#, NOR®SS2 5c7)ai^ 
«^»4ffi*ffi-f S6/N'-^^;>^iKUc^K -f 
«fEaS*fll^S6fc=5r4. NOR@S&2 6ii:Hfr 
leStRffi^ s w l £A:frf& k fc i> tc, IME b F 
2 20>ifc&#PQ;'«-*>aj*fl» S 7^-* A* tr ^ 
!>. tot. jffllfi#SWl^Hl^/l^)t#. NOR 

^, NOR08§2 6coai^fi-i-{iai^#S7^'-cOU 



(8) 

1 3 

tth-h. MfBiiJ^fl^S lb 

£l>. 

[00 64] OR@g827{imilSai*m^S4 > S5. 
Biife ; &^J.- J 'WS-^MDaU f NORIIISS2 5, 2 6^tB 

MDC 1 S-fJfgFF 1 7^$l)«^M^tfl 

MDat>*NORHISS2 5, 2 6«tii^fi^(0^< 1 1 
1 -otfH l/^TJ) SHUI** ^-/l^MI^M D C 
lttHKMil.. Clilio-r^'CWfiWLU'^MC 10 
%r>tib%cr)fr, t^'i-yPSiMi-f-MDC HiLK 

[00 6 5] ±Mi?>£?tzm&Lt$tltzy'VA'}'-y4T 

a. miKm^s-wim^tux-hit . ~?ni-7\s? 

-9-2 3 l/zkiXhfJi'F F 2 0c7)tB^|ft^-S 5 tfiliRS 
ftT A' - y y r 2 4 fr^^fi-^ P D 1 b LX tWj $ ft 
-W>:#>. x?XryrSSl 2<?)^Jt{±4t^ 

-f-MDC l^Hl/^Ut^O. FF 1 7waj^ft-tS3 20 
(iL^/Ui^^. <?-<7)*:tfK JU&mft^f vco tetf^ 

y?gn i^j:0 4^§^. mmmmi vco ww, 

[0 0 6 6] ^c7)tt}^Ht-tS l(ix^^ryr§|51 2lz 

£*)4ftmistixft®mpDi bix&xzixz. -r 

&;b*> , #JHft^ P D 1 liffiWtii*? f vco OjffigjR* 

[0067] ttz^ MWt^ SW 1 #'H \s<JWt £ , 
HiffBxyn^^^y^etcJrO^fi-^-PDlW^X 30 
##<7 y h ">&ISti L vqud^ vA-Mf-f m 

46, NOR0g&2 5, 2 60lfi^m#<iL^;H^ll^ 
$iH..fi£-5-c. tWjfI^-S4, S5i>'Ll/</K:^-S 

1 SfflBtfVW^-CttfiMrfWS 1 itLUKflX-h 
aj^fi#S2{iHK/PT'J)0, ai^ff^SStiHU^ 
)VX'hh. flloT, JBiHft«^fvco <01 6flBB<0^P 
XO4^.±**0x-y>''tc:3S^v i i-cai^fi^S2iiL^ 40 

T, OR0»14^ffi*J4Hl/^i:*6. 

r y * 5 4 & jwftstflre f VC o<o 1 7 if g w viz 

tfXJlZtllt. ttl^fl-f-S 1, S2, S3l±i-<XL 

tfLVKM&h t . #jam#p d i nmm^m^ f vc 

[0068] SURft^" sw 1 #l wwe* & 
t. v;Wf-7V^-^2 3tJ:-3-Ch^Vl'FF2 20ai^ 
ft^S7^fiiR?ftTAy7r24*^#jgfI^PDl 50 
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1 4 

mittel bt%h. <I?)fc#, X7oWi)y^6A>f, 

Vi-/l/$IJflPfI-tM D C 1 **H =5: *) » F F 1 7 
<9titfrti-s§-S3{iLW</i^&l>. ffiftftft 
fvco li^y^gH iteJ:94*ffl3^ JUtHUI 
■f f vco tfv\7kx*<4 o^^yh Ztihmz l ooavp 

[006 9] zniMim^s mx? zryyui 2iz 

X 9 1 6#ffl*;fvC#ffl«*PD 1 b iXftjiZiil. 

■ttcbh , ^Mt^ p d i (^srsk^# f vco nmm 

[007 0] ±tz. MVUiSrSW ItfLUKfrCDtZ . 

* s ^^y h §nrv^l!JiLW<;Pc7)tvjL-;Wt-^M 

ft, NOR[Hlg§25, 2 6^ttJ^ff^ib^FF2 
1, 22i0ai^ft^S6, S7fc|3]ffli:&£. ^t, 
J±J^M^S4, S5, S6, S7ifiLl'K/U[iZKcbt. 
J Ei'*a-/H0»f8'f-MDC lliLl/^fc**. 7*'JX 
^-94*«*ffl*H»6U"C*»feJII«fttt#f vco 06 3 
filW^XTIiffi^ffi^S 1 {iLl^^T'$> 0 . tH^J 
fl-^S2{±Hl/^-C$)9. t±3^ft^S3{4HK;UT 
**. flSo-C. JU&$rtI#f vco «36 4f|W^« 
4*>±* { 0 x -y y (zjfi -o'v ffi S 2 (i L t 

ORH1K1 4<0UWHWj;J, %<»tdfi>. 7V 

z-y-7 4izffl%m.m^f v C0 ^6 siiwwiiA 

^SilSfc. ffi^#Sl, S2, S3(i-f^TL^ 

i^^wcii t . immzp d i (ijf f vco ^ 

T(i. S^^-SW 1 OU's/HcX^V^T h ?)l¥ F 2 

o, 2 2coawrfi^s 5. s7«^iYu&»*aiRf 
-Cs yvz>r-y4v>\t>%wms\ i%mza\^x , & 

*ft#s 5 £v;H-7V?^2 3 t;«t ->raiRL-C#«l 
ffl-^PDl fcLTatfjLT^*. -eo^ft, *Jl|fi#P 
D 1 <^WWi. UtS^fl^S 1 J: 0 it Y?)IF F 1 9 , 2 
0C0®iB#PBl2xTcl 1 f?)l1-7VW2 3C0MW^ 

m d 3 1 (D^mmtti i 1 1 * o , 0 7 t^tr 

VX7--y4 4CD16ttmRVl 7*«tetift**JHt 
■f P D 0 <?)iIgf$(Sl4 x T d 1 i: JttR LTffiMI-?. £ b 

7 4 ^H»tJBj*Sitfc^ vu*ji]*jy-9{>fr <^>JtKW 
*V«^iOOR[UIS2 7^A^I§^ *Hm#PD 
1 ^-(^^^ i^'i -;Hi-*§-M D COgg^ST d 2 *>* 

[007 1]t¥oT, H3fc^-J:3fe7 , 'J^— 54 
CO 1 6#JS*»& 1 7^Jl^^J0^0B#t;fc^T. * 



(9) 

1 5 

■ftch-h. &Jim^S4, S 5 #LW<.;l/i: 

T<r>mi¥-?- *Jy&. Mir 44 mMfe 

yx^-?44<0*W:Jtl8L , C**<'*-*£J:a*T* 10 

"CS, 7-'Jxy-74c7)^»)^S:rojJ:L-T 1 6#fl|j&»6 
1 7#JB'W>flJ l )J«;b*)&tn 7#ffl*»4> 1 6#«K*) 

mmhwsm^ozttfx'ith. x^x. pll 

[0 0 7 2] 7"U;^-74CD6 4#JfW6 5 

4WSfc*5WC atfj<i# S 7 £ v;W-7V 2 3 J: -5 

xmfRLx#mm^PD i 1 i/casai/o**. 20 

46. #JSfW D 1 crmmt. {feWI#S l J: "9 1 40 
<7>hi/^FF 1 9 — 2 2<5031S^PBl4XTd 1 t7;H- 
71/ 2 3 cOjEPSBT d 3 t 0>£9V£lf£il& Z t 

fc&6. <r<^£fcf27yx^-74o#W§-PDi 
(rmm^ffliz. a7corux^-744<7D^-jg<i^PD 
o«asB$^j:0ijiMB#^Td3yi(tft<^s„ 

HSJCj^iafch^FF 1 9~2 2£)£:7j{i 
?S4-S7i J ft(:Ll/\Mil, l±J^lff-tS4~S 
7 #H U^/Pfr £> L <0<iSfcR<D F FO 

JB*fi-9«ir*-C*0. ffl#fI-f-S4~S7#Ll^/l/ 30 
*»4>H U^/WCSWtt*^«*fia«F FOffififl^It' 
f£T'&l>. *0>fcA. 7*y*3r-?40>64$WflRtf6 
5^fflfcl3V^*^a-yMM«l^MD C'l *«L^l' 

[0073]^, a tffitfcsgeuT 

WWfc-*-4£fct>*rtlBT*4. 

Jt«Offl^*>-a-Sr. 1 6 i: 6 4J2W^ffiB«)tt*£;fo-£ 

gP£Oh^FFSr5-oi:L, 1 6#fflT*ft 2gg<Oh 40 
^FF^tBTJ^i: 1 2 8^-C^a 5&B0)\>M' 

isiesafiwi: ^^SMa** & . 

[00 74] (2) JJ^SS^tW■Cli:7y.X*-■5fc:*S^t 
4#fflifcP^:#JaJfc (P+X) cr)2*iSjL7Xmmz& 
^XftffiitXt: 1 £ #JSJtX£ lJiWwiEWB 

[0075] ±E«iatW*»felG»C# 4HWcifiJjW«) 

50 
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1 6 

u ) friet^i-^m-^MDtiiijie^fi^PD 1 1 

S^^TroffiP L L«IflP»*»feai*Sitftil*53XJi 
[0076] (o)1iriEPLL«88Wi. *Jge#(f 

osc ) < 1 ) Me^fi^ 

( f osc ) £#JHLTSW§- ( f r ) 

( 2 ) t , mesum? ( f r ) b&jmm 
( 3 ) *>^ffi*sft*ifci!«i* (fp) tommzm 
tfzmm^ ur, *p> *ffl*-r*4iffljfciMi 

( 7 ) t s ffiiattfflUfi^ ( * R . * P ) tciKtfctff 

«f (vt) ««E§ifcjEt<:jiia8R«)fi^ (fvco > 

$:ffi7)-r-SmE$iJffll^SIS (10) t 4JJE 

m > fcE«oPLLji»dRv'>'-feir-finai». 

[0077 ] 

[00783 it&g 3 <mw\,z± PL L Jij^v 
[Hi ] ^m^<ry-%wmizmhy^x^~^^t 

[02] -iatWOPLLSiiaRyV-b^1f0»i* 

[03] 01 «7'jX^-5*ffl^Ufl- 

[04] 01<7)7'U^^-7^ffl^-r^-^Af-^- 

[05] iKOT'jX^-^^ffl^t^^Aft- 
h 

[0 6 ] ts!*<7) P L L Jffifttt^y-kiM If mS&Sr^-r 7* 

[07] 06wuxy— 7&*-rme&0 

[08] lewyxt-^^ffl^t^Aft- 

[09] 06»:ry*3r-5«ffcJ8*5tt-*'f Af-+- 

1 p l L«miai!»flijfitft*Ai»HH 

2 PLLMfflIgP^fi«-|.S^^Jltg 

4 ryx-ir—y 

7 PLLM«SJ&«riW-6fiHaifcl8» 

8 PL L{H«a!&«jWSf-v-yjKy7 , |il» 

9 PLL«HWa!*«dW-4nw«7-f;l'^ (LP 
F) 

10 pl Lm$m*ffif&.i- z>ni±Mwm&& ( v c 

O) 

11 »Rmnmsit&* i >yh& 

12 »S0K*«lSt-Sx^^r>^ 



(1 

1 7 

13 *iS*-JWm®Nt 

1 5-1 7,19-22 7'J777D77 

2 3 v;h-7V?-9- 

fvco xjim^tixnmmum 
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SW1 Slfttt* 

Ti 1, T i 2 fy7 
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